with spina bifida cystica and severe kyphosis. Full co-operation between obstetric and anaesthetic teams, a thorough examination of the patient and a detailed explanation of spinal anaesthesia are considered essential.
CASE HISTORY
A 26-year-old primigravida was admitted to hospital at 37 weeks' gestation for caesarean section after pelvimetry had shown cephalopelvic disproportion.
The patient had been born with a large thoraco-lumbar meningomyelocele which was surgically closed at four months of age.
In the early months of her life she had shown some signs of developing hydrocephalus but this spontaneously arrested by two years of age. On admission she had a normal head circumference and no signs of raised intracranial pressure. She had total sensory loss and flaccid paralysis with absent reflexes below the level of the tenth thoracic spinal segment and there was no evidence of sympathetic dysfunction. She had a neuropathic bladder for which she had been practising intermittent self-catheterisation for several years. A series of plastic and orthopaedic operations had been performed to correct problems caused by her kyphosis, motor weakness and lack of cutaneous sensation.
The first and second trimesters of her pregnancy passed uneventfully. At 27 weeks' gestation she was admitted due to dyspnoea during an upper respiratory tract infection. Lung function studies showed evidence of significant restrictive lung disease due to the kyphosis, the forced vital capacity being 74% and the functional residual capacity 32% of predicted values. Even after her upper respiratory tract infection cleared she complained of shortness of breath until delivery. Pelvimetry done at 37 weeks demonstrated significant cephalo-pelvic disproportion and she' was admitted for caesarean section.
The patient requested regional anaesthesia and after a detailed history and examination and thorough explanation, spinal anaesthesia was decided upon as the method of choice.
She was premedicated with 150 mg of ranitidine orally ten and two hours preoperatively. An infusion of Hartmann's solution was commenced and in the sitting position a 26-gauge spinal needle was inserted between the tenth and eleventh thoracic vertebral spines ( Figure 1 ). Cerebrospinal fluid was tapped at a depth of 3.5 cm and 2.5 ml of 0.5% heavy bupivacaine was injected slowly while asking the patient to report any pain or discomfort. She was then laid supine but wedged onto her left side and was given oxygen via nasal cannulae at four litres per minute. Within five minutes she had a bilateral sensory block up to the level of the fifth thoracic dermatome and after urinary catheterisation the operation commenced.
The caesarean section was performed through a transverse lower abdominal incision and lasted fifty minutes, during which time she experienced no discomfort. A normal female infant weighing 2.183 kg was delivered. The Apgar score was eight at one minute and ten at five minutes. During the procedure one litre of Hartmann's solution containing ephedrine 30 mg and 500 ml of Gelofusine were infused. The relatively high dose of ephedrine was used to minimise the volume of fluids given during surgery in view of the patient's poor lung function. Her blood pressure and pulse remained stable both during and after the operation. Total operative blood loss was calculated to be 210 ml by swab weighing.
Postoperatively the patient was confined to bed for 24 hours to minimise the risk of spinal headache. She experienced little discomfort from the wound postoperatively, although she did develop a slight wound infection which was treated with antibiotics.
Post natal examination six weeks later showed mother and baby doing well with no problems. She expressed her complete satisfaction with the anaesthetic.
DISCUSSION
Pregnancy complicated by maternal spina bifida remains uncommon but with the more aggressive surgical management of the condition in the 1960s more cases are reaching adulthood and achieving pregnancies. 1 Patients with meningomyelocele often have muscular weakness which leads to skeletal deformity.2 This deformity can lead to problems during pregnancy. Our patient had pelvic asymmetry which necessitated caesarean section and a marked thoracolumbar kyphosis (Figure 2 ). At the start of the pregnancy she had little respiratory reserve and as the uterus enlarged this diminished even further. It was for this reason that she became increasingly dyspnoeic FIGURE 1 during the third trimester.
She requested a regional anaesthetic so that her husband could be present at the delivery and we agreed to try because her lung function was so poor. Kyphosis was a major factor in three of the 29 deaths associated with general anaesthesia in the 1979 to 1981 Report on Confidential Enquiries into Maternal Deaths. 3 That report emphasised that operation and general anaesthesia carries a very high risk in this group of patients and that proper and timely consultation between obstetricians and anaesthetists could prevent deaths. It has been said that general anaesthesia should be avoided whenever possible in kyphosis because it could lead to postoperative chest conditions in patients who often have poor lung function. 4 Epidural anaesthesia for vaginal delivery in a patient with less severe spina bifida than our case has been reported. 5 It was technically difficult to accomplish, loss of resistance being particularly hard to identify. In addition the block gave inadequate analgesia in the third stage of labour. We decided to use a spinal anaesthetic because we felt that it would be easier to accomplish and would be more likely to' provide predictable and profound analgesia.
The spinal needle was inserted into the space between the tenth and eleventh thoracic vertebral spines because this was the most caudad approach possible through normal skin due to her previous extensive surgery. Since the patient had complete disruption of neural function below the level of the tenth thoracic segment it was considered that the consequences of possible neural damage from needle insertion below this point were likely to be minimal.
At birth spina bifida is associated with hydrocephalus, one-quarter of babies have significant hydrocephalus and one-third have a mild hydrocephalus that arrests spontaneously at an early age. 6 Our patient was one of the latter group and on detailed' examination she had no features of raised intracranial pressure. Raised intracranial pressure is an absolute contraindication to spinal anaesthesia and must therefore be carefully excluded.
This case shows that spinal anaesthesia can be achieved in patients with spina bifida and should be considered as a safe alternative to general anaesthesia when assessing such patients for caesarean section.
